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In recent years, in order to realize the intelligent control of the residential district, 
the energy management system has become a hot issue. Some domestic and foreign 
Large Firm have proposed their related design products, and in some places to carry out 
pilot. However, in the process of community intelligence, due to the limitation of the 
aging of the energy network in most of the city, the comprehensive promotion of 
residential area intelligent encountered such as the energy network reconstruction 
project, time, high cost of the problem. In this paper, a residential district energy 
management system (HEMS) is proposed, which is based on the old residential energy 
network. In this paper, we do not need to carry out large scale transformation of the 
existing energy network to realize the remote control of residential energy use. 
This thesis is based on the research of energy management in residential quarters. 
According to the theory of software development and project management theory, this 
paper is based on Myeclipse platform, combined with Server2005 SQL, Spring, Struts 
and other technologies to achieve the system. Firstly, the related technologies are 
analyzed. In the system implementation part, in order to improve the efficiency of the 
program, we design a based on B/S, which is based on the of the system, which is based 
on B/S, which is designed to improve the efficiency of the program. In order to improve 
the efficiency of the program, we design a Data class. 
The system designed by this project is easy to manage, improve the work 
efficiency, achieve the management of residential district energy management, 
distributed storage, real-time use, efficient and reliable, the use of computer technology 
and network technology to the residential area can source information processing, so as 
to effectively, completely change the traditional residential district energy management 
model, improve the safety and efficiency of residential energy management, convenient 
residential district energy management. 
 
















目  录 
第一章 绪论 .............................................................................................. 1 
1.1 研究背景和意义 ............................................................................................. 1 
1.2 国内外研究现状 ............................................................................................. 3 
1.3 论文主要研究内容 ......................................................................................... 4 
1.4 论文结构安排 ................................................................................................. 4 
第二章 相关技术介绍 .............................................................................. 6 
2.1  ASP.NET 介绍 .............................................................................................. 6 
2.2  MVC 模式 ..................................................................................................... 7 
2.3  UML 系统建模 ............................................................................................. 9 
2.4  SQL Server2008 数据库 ............................................................................ 10 
2.5 本章小结 ....................................................................................................... 10 
第三章 系统需求分析 ............................................................................ 11 
3.1 系统总体需求概述 ....................................................................................... 11 
3.2 系统功能需求分析 ....................................................................................... 12 
3.2.1 系统整体需求分析 .............................................................................. 12 
3.2.2 能耗动态监测 ...................................................................................... 14 
3.2.3 能耗统计分析 ...................................................................................... 15 
3.2.4 节能潜力分析 ...................................................................................... 16 
3.2.5 节能考核监管 ...................................................................................... 17 
3.2.6 节能信息服务 ...................................................................................... 18 
3.2.7 能耗预警 .............................................................................................. 19 
3.2.8 系统管理 .............................................................................................. 20 
3.3 系统非功能需求 ........................................................................................... 25 
3.4 本章小结 ....................................................................................................... 26 
第四章 系统设计 .................................................................................... 27 















4.1.1 设计目标 .............................................................................................. 27 
4.1.2 设计原则 .............................................................................................. 28 
4.2 技术架构设计 ............................................................................................... 29 
4.3 系统功能结构设计 ....................................................................................... 33 
4.4 系统功能模块设计 ....................................................................................... 33 
4.4.1 用户权限设计 ...................................................................................... 33 
4.4.2 数据库操作功能设计 .......................................................................... 34 
4.4.3 用户界面工厂设计 .............................................................................. 35 
4.4.4 能耗动态监测设计 .............................................................................. 36 
4.4.5 能耗统计分析设计 .............................................................................. 37 
4.4.6 节能潜力分析设计 .............................................................................. 39 
4.4.7 节能考核监督设计 .............................................................................. 41 
4.4.8 节能信息服务设计 .............................................................................. 43 
4.4.9 系统管理设计 ...................................................................................... 43 
4.5 系统数据库设计 ........................................................................................... 45 
4.5.1 数据库总体设计 .................................................................................. 45 
4.5.2 数据库逻辑结构设计 .......................................................................... 46 
4.5.3 数据库表结构设计 .............................................................................. 47 
4.6 本章小结 ....................................................................................................... 50 
第五章 系统实现 .................................................................................... 52 
5.1系统运行环境 ................................................................................................ 52 
5.2系统功能的实现 ............................................................................................ 52 
5.2.1 能耗动态监测实现 .............................................................................. 52 
5.2.2 能耗统计分析实现 .............................................................................. 54 
5.2.3 节能潜力分析实现 .............................................................................. 56 
5.2.4 节能考核监督实现 .............................................................................. 58 
5.2.5 节能信息服务实现 .............................................................................. 60 
5.2.6 系统管理实现 ...................................................................................... 62 
5.3 数据库访问及性能优化 ............................................................................... 63 















5.3.2 性能优化 .............................................................................................. 64 
5.4 本章小结 ....................................................................................................... 63 
第六章 系统测试 .................................................................................... 66 
6.1 系统测试概述 ............................................................................................... 66 
6.2 系统测试环境 ............................................................................................... 66 
6.3 系统测试内容 ............................................................................................... 67 
6.4 测试结果分析 ............................................................................................... 72 
6.5 本章小结 ....................................................................................................... 72 
第七章 总结与展望 ................................................................................ 73 
7.1 总结................................................................................................................ 73 
7.2 展望................................................................................................................ 73 
参考文献................................................................................................... 75 
















Chapter 1 Introduction ............................................................................. 1 
1.1 Background and Significance ........................................................................ 1 
1.2 Overview of Domestic and Foreign ............................................................... 3 
1.3 Main Content ................................................................................................... 4 
1.4 Organizational Structure ................................................................................ 4 
Chapter 2 Related Technology Introduction .......................................... 6 
2.1 ASP.NET Introduction .................................................................................... 6 
2.2 MVC Pattern ................................................................................................... 7 
2.3 UML system modeling .................................................................................... 9 
2.4 SQL Server 2008 Database ........................................................................... 10 
2.5 Summary ........................................................................................................ 10 
Chapter 3 System Requirements Analysis ............................................ 11 
3.1 Overview of The Overall System Requirements ........................................ 11 
3.2 System Functional Requirements Analysis ................................................. 12 
3.2.1 System Overall Demand Analysis ........................................................ 12 
3.2.2 Dynamic Monitoring Of Energy Consumption .................................... 14 
3.2.3 Statistical Analysis Of Energy Consumption ........................................ 15 
3.2.4 Energy Saving Potential Analysis ......................................................... 16 
3.2.5 Energy Conservation Assessment And Supervision ............................. 17 
3.2.6 Energy Saving Information Service ...................................................... 18 
3.2.7 Energy Consumption Early Warning .................................................... 19 
3.2.8 System Management ............................................................................. 20 
3.3 System Non Functional Requirements ........................................................ 25 
3.4 Summary ........................................................................................................ 26 
Chapter 4 System Design........................................................................27 















4.1.1 Design Goals ......................................................................................... 27 
4.1.2 Design Principles .................................................................................. 28 
4.2 Technical Architecture Design ..................................................................... 29 
4.3 System Function Structure Design .............................................................. 32 
4.4 System Function Module Design ................................................................. 33 
4.4.1 User rights design ................................................................................. 33 
4.4.2 Database operation function design ...................................................... 33 
4.4.3 User interface factory design ................................................................ 34 
4.4.4 Design of dynamic monitoring of energy consumption ........................ 35 
4.4.5 Energy consumption statistical analysis design .................................... 37 
4.4.6 Energy saving potential analysis and design ......................................... 38 
4.4.7 Energy saving assessment and supervision design ............................... 40 
4.4.8 Energy saving information service design ............................................ 42 
4.4.9 System management design .................................................................. 42 
4.5 System Database Design ............................................................................... 44 
4.5.1 Overall database design ........................................................................ 44 
4.5.2 Database logical structure design .......................................................... 45 
4.5.3 Database table structure design ............................................................. 46 
4.6 Summary ........................................................................................................ 49 
Chapter 5 System Implementation ........................................................51 
5.1 System Operating Environment .................................................................. 51 
5.2 System Function Realization ........................................................................ 51 
5.2.1 Realization of dynamic monitoring of energy consumption ................. 51 
5.2.2 Statistical analysis of energy consumption ........................................... 53 
5.2.3 Energy saving potential analysis ........................................................... 55 
5.2.4 Implementation of energy saving assessment and supervision ............. 57 
5.2.5 Energy saving information service realization...................................... 58 
5.2.6 Implementation of system management ............................................... 62 
5.3 Database Access And Performance Optimization ...................................... 63 















5.3.2 Performance Optimization .................................................................... 64 
5.4 Summary ........................................................................................................ 65 
Chapter 6 System Test ............................................................................66 
6.1 System Testing Overview .............................................................................. 66 
6.2 System Test Environment ............................................................................. 66 
6.3 System Test Content ...................................................................................... 67 
6.4 Test Result Analysis ....................................................................................... 72 
6.5 Summary ........................................................................................................ 72 
Chapter 7 Conclusions and Outlook .....................................................73 
7.1 Summary ........................................................................................................ 73 



























































































































































































































Degree papers are in the “Xiamen University Electronic Theses and 
Dissertations Database”.  
Fulltexts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on 
http://etd.calis.edu.cn/ and submit requests online, or consult the interlibrary 
loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn 
for delivery details. 
厦
门
大
学
博
硕
士
论
文
摘
要
库
